1. Introduction {#sec1-1}
===============

Induced abortion accounts for 1 in 8 of approximately 600000 maternal deaths that occur annually worldwide ([@ref1], [@ref2]).

According to the WHO estimation, each year about 44 million induced abortions occur globally. About fifty percent of these abortions are unsafe, contributing substantially to maternal morbidity and approximately leading to 13 % of maternal mortality ([@ref3], [@ref4]).

The induced abortion rate varies considerably. It was approximated 12 per 1000 women aged 15-44 years old in Western Europe, comparing to 43 in Eastern Europe ([@ref5]). The induced abortion rate is even higher in countries like Uganda, where there were 54 induced abortions per 1000 women in 2003 ([@ref6]). Evidence shows the induced abortions are more likely in countries in which abortion is illegal or restricted compared to those liberated ([@ref5]). The majority (98 %) of unsafe abortions occur in developing countries with low level socio-economic state ([@ref1], [@ref4], [@ref7]). Induced abortion rate can be considered as one of the indicators for assessing availability of the appropriate reproductive health plans for women ([@ref5]) and to identify needs for appropriate related health policies and programs ([@ref1]). Aim of this study is to conduct a systematic review and meta-analysis on induced abortion rate worldwide.

2. Methods {#sec1-2}
==========

Inclusion criteria and search strategies {#sec2-1}
----------------------------------------

We searched PubMed, Google Scholar, CINAHL, Embase, PsycINFO, Cochrane, Iranian Scientific Information Database (SID), Iranian biomedical journals (Iranmedex), and Iranian Research Institute of Information and Documentation (Irandoc) between January 2000 and June 2013, which reported induced abortion. We compiled search terms from two categories including abortion and termination of pregnancy. The search terms were "induced abortion", "illegal abortion", "illegal abortion", "unsafe abortion", and "criminal abortion". The search was also conducted with "induced termination of pregnancy", "illegal termination of pregnancy", "unsafe termination of pregnancy" and "criminal termination of pregnancy". Results from the query were restricted to the publications in English and Farsi. Three reviewers independently screened the titles and abstracts of the retrieved papers to decide if they met the inclusion criteria for the meta-analysis. Any disagreement was resolved through consultation with the principal researcher. The form with predefined items was prepared and used for extracting data from the studies while reviewing the full text of the eligible studies. To be eligible for inclusion, the study had to report the abortion cases per pregnant women. The data collected for the analysis included: author name, study location, period of study, age range of the participants, the number of induced abortions, sample size, and confidence interval of the study.

We used the STROBE checklist to assess the quality of the studies. Studies evaluated as low quality were excluded from the systematic review and meta-analysis.

Heterogeneity of the studies was determined through deploying the Cochrane test (p\<0.05) and quantified by I^2^ statistic. Meta-analysis was carried out by using OpenMeta ([@ref8]) version 12.11.14 which is completely open-source and cross platform software for advanced meta-analysis. Considering the heterogeneity of the studies, the random effect model (confidence interval= 95%) was applied for the analysis.

3. Results {#sec1-3}
==========

Description of studies {#sec2-2}
----------------------

A total number of 38 studies were considered as a final list for the systematic review and meta-analysis. A total number of 67 statistics on induced abortion rate were extracted from the included studies. Sample size of studies was varied ranging from 43 to 1542857143. This variation was due to the various levels of the studies ranging from local level to the global scale. [Table 1](#T1){ref-type="table"} shows induced abortion rates worldwide, nationwide and in the regional level.

###### 

Basic description of statistics extracted on induced abortion rates

![](MSM-29-58-g001)

I: to save the women life or prohibited altogether II: to preserve health III: Socioeconomic grounds IV: without restriction as to reason

Induced abortion rates in different levels {#sec2-3}
------------------------------------------

Abortion rate reported in the included studies ranged from 0.04 to 674.4.4 per 1000 the studied women. The lowest rate belongs to South Korea while the highest one is from Pakistan.

As it can be seen in [Table 1](#T1){ref-type="table"}, abortion rates are from different geographic levels including global, continental, national, regional or local levels. Four rates for induced abortion had been reported in global level. Twenty-one statistics had been related to continental level. Nineteen rates were reported on national level and 23 of them were in regional or local level. The remainders are in global level.

Majority of national rates (47%) belonged to the countries from Asia, followed by Africa (26%). There was only one statistic reported from European country, Romania, in national level. About 61 percent of the statistics reported in local or regional level were related to Asia, followed by those from Africa (21%) and Latin America (13%).

Overall meta-analysis of induced abortion rates {#sec2-4}
-----------------------------------------------

[Figure 2](#F1 F2){ref-type="fig"} shows the results of meta-analysis conduced on all statisctics extracted from the studies. Overall abortion rate was 58.1 per 1000 women (95 % CI: 55.16-61.04). The lowest rate is related to the world in 2000, the second lowest one belongs to Vietnam and the third lowest rate belong to Indonesia.

![Flowchart of study selection](MSM-29-58-g002){#F1}

![Meta-analysis of overall abortion rates based on random effect model](MSM-29-58-g003){#F2}

Meta-analysis of induced abortion rates in different continents {#sec2-5}
---------------------------------------------------------------

Based on the random effect model, the overall abortion rate was 14 per 1000 fertile women, 95% CI (11 to 16). Substantial between-study heterogeneity was observed (Q=36221823.84, df=20, I^2^ = 10000, p-value\<0.001). Conducting Leave-one-out meta-analysis confirmed the validity and robustness of the meta-analysis. [Figure 3](#F3){ref-type="fig"} shows the result of this meta-analysis.

![Meta-analysis of abortion rates in Continental level based on random effect model](MSM-29-58-g004){#F3}

Meta-analysis of induced abortion rates in the national and local rates {#sec2-6}
-----------------------------------------------------------------------

As [Figure 4](#F4){ref-type="fig"} presents induced abortion rates for the local, regional and national levels were pooled from all 42 statistics and the summary rate of 101 per 1000 fertile women was obtained (CI=95%: 95-106 per 1000 fertile women). Cochrane's test shows high heterogeneity of the included studies (Q=7028315, df=41, I^2^=99.99, p-value\<0.001). Conducting one-leave-out meta-analysis also confirmed a large amount of heterogeneity.

![Meta-analysis of abortion rates in National and Local level based on random effect model](MSM-29-58-g005){#F4}

Meta-analysis of induced abortion rates in different countries {#sec2-7}
--------------------------------------------------------------

Based on the random effect model, the overall abortion rate in national levels was 67.27 per 1000 fertile women (CI =95%:60.02 to 74.53). High heterogeneity was observed among studies (Q=6992326, df=18, I^2^ = 99.999, p-value\<0.0001). The validity and robustness of the meta-analysis was confirmed as the summary rate remained same after applying leave one out meta-analysis. [Figure 5](#F5){ref-type="fig"} shows the result of this meta-analysis.

![Meta-analysis of the abortion rates in National level based on random effect model](MSM-29-58-g006){#F5}

Meta-analysis of induced abortion rates in different regions or cities {#sec2-8}
----------------------------------------------------------------------

Based on the random effect model, the overall induced abortion rate in regional or local level was 148.92 per 1000 fertile women, 95% CI (140.06 to 157.79). High heterogeneity was observed among studies (Q=25024.027, df=22, I^2^ = 99.91, p-value\<0.001). Applying leave-one -out method of meta-analysis confirmed the result. [Figure 6](#F6){ref-type="fig"} shows the result of meta-analysis.

![Meta-analysis of abortion rates in regional or local level based on random effect model](MSM-29-58-g007){#F6}

Meta-analysis of induced abortion rates from Iran {#sec2-9}
-------------------------------------------------

Based on the random effect model, the overall abortion rate for Iran was 26.84 per 1000 fertile women, (CI=95%:23.1 to 30.58) ([Figure 7](#F7){ref-type="fig"}). Large amount of heterogeneity existed among statistics reported from Iran (Q=13147, df=8, I^2^ = 99.94, p-value\<0.00001).

![Meta-analysis of abortion rates in Iran based on random effect model](MSM-29-58-g008){#F7}

4. Discussion {#sec1-4}
=============

This meta-analysis shows the induced abortion rate per 1000 fertile women (aged 15-45/49) in global, continental national and local/regional level. The results revealed the high heterogeneity among different regions across the world. Midpoint induced abortion rate from 67 included statistics was 58.1 per 1000 women (13-49 years old). Overall meta-analysis reveald that the global rate of induced abortion in 2000 as the lowest followed by the national induced rate reported for Vietnam in 2001, and the national rate for Indonesia. Asia in 2008 had the highest rate of the induced abortion in global scale meta-analysis. These findings are in accordance with the achievement of population and family strategy in mid-2000 in Vietnam ([@ref43]). Vietnam is among the countries with completely liberal abortion law ([@ref44]). The fact that induced abortion is highly restricted in Indonesia and such practice is a criminal offence and accordingly all abortion cases are officially announced as the spontaneous abortion may explain to some degree the position of this country in forest plot ([@ref45]). In this context, it makes sense when some consider abortion as "confused challenge to the public health and legal systems of Indonesia" ([@ref46]).

Looking at forest plot of induced abortion in continental level, it is evident that Africa and Latin America have similarity. Asia in 2000, 2003, and 2008 has been nearly overlapped with the summary line. Based on the meta-analysis, Europe and Latin America have been located in the same position in 2000 while the Latin America has moved in opposite side in 2003 and 2008. This may be attributed to the major changes happened in the region after 2000. For instance, Portugal reformed their abortion law significantly in 2007 while it was more restrictive earlier. Similarly, Switzerland made the abortion law more liberated in 2002. In addition, France extended the gestational period during which the abortion is legal and made the abortion more accessible. Denmark and Sweden also removed restriction of non-residents for accessing to abortion in these countries ([@ref47]).

Meta-analysis in the national level highlighted the difference of Indonesia and Vietnam with others. Looking at the national level analysis, Indonesia appears to be a specific case and its situation remains similar in both global and national meta-analysis. This country is among those with highly restricted abortion law. Compared with the global level, the position of Vietnam has moved closer to the Indonesia in the national level analysis. In contrast with Indonesia, Vietnam has completely liberal abortion law. This implies there might be no association between the legality of abortion and its incidence.

Although, Indonesia, Vietnam, and Philippines from Asia and Peru from Latin America all are at the same side of the summary line, Philippines and Peru are relatively close to the summary line.

Based on of meta-analysis in regional or local level, it is evident that abortion rate of Rural Vietnam has overlapping with the summary line in forest plot. Iranian Cities (except for one from Kermanshah), Abbottabad and Bahawalpur from Pakistan have been located in left side of the summary line. Other cities have been located in opposite side of the summary line. Moreover, Tehran in 2008 has the highest rate in the plot and it appears to have similar situation with Bahawalpur from Pakistan.

High heterogeneity observed among different locations can be justified with socio-demographic, socioeconomic, or even socio-cultural characteristics of those places or changes in these characteristics. In addition, this heterogeneity might be originated from the differences in reporting induced abortions rates and its reliability due to different laws, beliefs, religion, ideologies, norms, or ethical principles in different places. For instance, childbearing outside of wedlock is not acceptable or legitimate in some societies while it is acceptable in others. Variety of data sources can also be another cause of the heterogeneity ([@ref48], [@ref49]).

Changes in view of women on the family size, economic pressures, late marriage, access to population and family planning services including providing population with appropriate education, lack of appropriate social policies for promoting a mother and child friendly society as well as the women quest for achieving social and economic equality by woman can also influence the induced abortion rate ([@ref50]-[@ref52]).

5. Conclusion {#sec1-5}
=============

Induced abortion is a major public health problem that occurs worldwide whether under of legal restriction or freedom, and it remains as reproductive health concern globally. To eliminate the need for induced abortion is at the core of any effort for preventing this issue. Regardless of the region, availability of appropriate choices for women in reproductive age is vital. Policies should support these choices and authorities should put appropriate and effective mechanisms in place to make these choices feasible. The first high propriety option should be to prevent unwanted pregnancies through educational and contraceptive interventions. The second high priority is timely and easy provision of safe abortion services for all those with unintended pregnancy.
